At the present time there are two main theories to account for the generalized skeletal decalcification that follows prolonged steroid therapy. The first of these is that the weakened bone structure results from a defect in the formation of bone matrix; it is suggested by Reifenstein (1956) that this is due to an anti-anabolic action of adrenocortical steroids on protein and osseous tissue rather than catabolic activity. Although he does not produce any direct evidence to support this thesis, he cites the increased nitrogen excretion that invariably follows corticosteroid addministration. West ( 1958) contests this view that there is a depletion of the body protein stores, and from the results of a considerable number of creatinine balance studies shows that the increased protein excretion is more than sufficiently compensated by an adequate dietary protein intake.
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As an alternative theory \'est (1957) st,ates that the decreased bone density results from excessive calcium output. That the latter occurs has been clearly demonstrated by SpraLgue et al. (1950) and Morgani et al. (1956) who show that increased intestinal excretion is the maini source of the loss. Vani Buchem (1959) also suggests that increased calciumii excretion may be the cause of the osteoporosis and indeed reports one patient in whom the results of calcium loading tests indicated that osteomalacia had developed. He concludes that this disease may well account for some of the cases of "osteoporosis" associated with adrenocortical administration. Further investigation seemed necessary to confirm or reject this novel idea.
The presetnt study.-5 patients were selected who showed the most advanced changes among more than 70 on prolonged steroid therapy. The degree of involvement of the vertebral bodies and the fact that each had suffered one or more fractures was also considered. A full radiological survey, repeated serological and calcium loading tests were performed, and biopsy specimens of the vertebral bodies and iliac crest were examined histologically. None of the affected patients was on a dose level of less than 15 mg prednisone daily or its equivalent cortisone analogues. As only 32 of the overall group were on this dose the incidence of severe porosis was 16 in the present series.
Radiological survey.-The vertebral bodies, pelvis, long bones, ribs and feet were the main sites of osteoporosis in order of frequency (see Table 1 ). This order of appearance of bone involvement is similar to the classical distribution of osteoporosis described by Cooke (1955) . The reduction in bone density was generalized and associated with increased trabecular markings, expansion of the intervertebral discs into the bodies and collapse and wedging of the vertebrie. None of the specific areas of transformiiationi described by Looser (1920) At the time that the investigation was undertaken, facilities for strontium balance studies were not complete, so use was made of the calcium loading tests described by Finlay et al. (1956) as providing the most useful way of demonstrating osteomalacia. These tests are based on the fact that after intravenous infusion of calcium in osteomalacia, the calcium disappears rapidly from the blood and only small quantities appear in the urine. In osteoporosis the calcium is absorbed more slowly from the blood and is excreted into the urine in normal quantities. Normal excretion is 33-53o/ within twelve hours whereas in osteomalacia less than 26 80/ is excreted.
In the 5 patients so far examined by this method the retention and excretion levels were well within normal limits (see Table 11 ).
Histolog,y.-The histological diagnosis of osteomalacia depends upon the recognition of broadened osteoid seams which stand out clearly from the normally calcified matrix of the trabeculT. Various methods of decalcification exist to demonstrate the osteoid borders; that described by Meyer (1956) is probably the most satisfactory for normal use and was followed by a variety of staining methods.
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In each patient at least two biopsy specimens of bone were obtained, one from the most severely involved vertebral body and the other from the iliac crest. Macroscopically the specimens of bone were exceedingly soft and fragile. The biopsy needle (which is a toothed instrument measuring 3 mm in diameter) penetrated the cortex with a minimum of effort, indeed more resistance was met from entry into the intervertebral discs.
Microscopically there was gross thinning of the cortex, the trabeculk were fewer in number and thinner than in normal hone. A most marked and significant feature was the very considerable reduction in the number of osteoblasts present; osteoclasts were almost entirely absent. In no specimen were the osteoid borders increased, nor were there any of the other features usually associated with decalcification. The picture was, in fact, that of advanced bone atrophy, the result of defective bone formation, classical of osteoporosis.
Conclusions.-It is clear that none of the patients in the present series was suffering from osteomalacia. In view of the increased calcium output, it would seem wise, nevertheless, to consider this possibility in any patient who develops a generalized decalcification whilst on steroid therapy; even though calcium excretion is increased in these patients the total loss is not great and it would probably require a superimposed dietary deficiency for osteomalacia to develop. As the majority of patients on steroids are under close supervision, this would seem to be an unlikely combination of events.
Microscopically, the changes appeared to be similar to those of idiopathic or senile osteoporosis, and so also were the radiological and serological changes. Clinically, however, it is interesting that although the patients showed the classical features of the disease, they did not fall into the accepted age groups and sex i.cidence. Thus although the final histological picture of steroid osteoporosis is identical with the more commonly recognized forms, i.e. a defective formation of the matrix, associated with a gross reduction in the number of osteoblasts, it seems unlikely that the physiological changes that result in this pattern are similar. The reason for this defection of the osteoblasts is by no means certain. It may well be that in the older age groups the osteoporosis is one feature of widespread degenerative changes and in this respect it is interesting to note that most patients with osteoporosis show other stigmata of a degenerative nature, viz. atrophy of the skin, loss of hair, arcus senilis, &c. It would be unreasonable to suggest that this could also be the result of steroid therapy. Reifenstein (1958) considers that all patients undergoing adrenocortical administration should concomitantly receive small doses of anabolic steroids to reduce protein depletion. Although West's work suggests that this is an unnecessary -measure, it would appear that prolonged administration of anabolic steroids in osteoporosis does result in the relief of pain and occasionally in recalcification of bone (Albright, 1947) , and indeed several of the patients reported here have experienced relief of symptoms from anabolic steroids. For these reasons it seems possible that the action of anabolic steroids is the result of an endocrine activity rather than any passive effect in reducing nitrogen or calcium excretion. The relationship between osteoporosis and the hormones secreted by the male and female sex glands is complicated by the presence of hormones with similar actions secreted by the adrenal cortex. Albright (1947) has suggested that not only do women undergo a menopause, but that both sexes undergo an "adrenopause". Thus it may be that there is a hormonal factor common to all forms of osteoporosis; in the senile and idiopathic forms, the deficiency resulting from selective atrophy of the adrenal cortex and in the steroid osteoporosis from suppression of it.
